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(54) PRODUCTION OF GRANULAR FINE MAGNETITE PARTICLES 

(57)Abstract: 

PURPOSE: To make magnetite particles uniform in particle size by heating an alkaline 
suspension contg. granular fine goethite particles and colloidal ferrous hydroxide. 
CONSTITUTION: An alkali hydroxide other than NH40H is added to an aq. soln. of an alkali 
carbonate other than (NH4)2C03 by 0.1-0.3mol per 1mol alkali carbonate to prepare an aq. 
alkali soln. An aq. ferrous salt soln. is mixed with >1.0 equiv. of the aq. alkali soln. based on 
the amt. of Fe2+ and they are brought into a reaction in a nonoxidizing atmosphere to prepare 
a suspension of an iron-contg. precipitate having 0.3-0.6mol/l concn. of Fe2+. This 
suspension is stirred at 50-65°C for 30-360min in a nonoxidizing atmosphere, a water-soluble 
silicate is added to the suspension by 0.5-5. 0at.% (expressed in terms of Si) of the amt. of 
Fe2+ and they are brought into a reaction at 50-60°C in a flow of oxygen-contg. gas to form 
granular fine goethite particles. An aq. ferrous salt soln. and an aq. alkali hydroxide soln. are 
then added to the suspension in a nonoxidizing atmosphere and the resultant alkaline 
suspension of >pH11 contg. fine goethite particles and colloidal ferrous hydroxide is stirred 
under heating at 40-1 00°C. 
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ig^e^ttTt^ wEe*y-i"f M»e?*fflv» 

5. 

[0 0 6 4] *Jfflfc*»**-ife»*»«tUTtt. 

-5. 

[0065] ^-»«*®^©«ai«. ja^y-^i- 

HRtt^f=»UTFeC*ljtUTl 7. 0-3 8. 0 2 

ft%-e*s. i7. omax*n©»'&fcj4. +#av 
y*3"f hik^-etrnesfe^+^TJbo, 3 8. o 

F*»JBAfS^t*»**. »*Lw«Htt2 5. 0-3 
6. 0 2tt%T*-5. 

[0 0 6 6] *JSMK:*lt**»fl:7Jl'*U*BaEtU 

[0 0 6 7] ^sswcisttsetty-^'f 

ttK*««C, »Hft<S**»t*»ft;7^*'J*iB« 

t*aAbTRi6s*T»6naetty-^-f has? 

£*IHfc3l-«riD'f KiSStJlBW«ttpHfflra«l 1 
2:iSA-5 7^* l JttTfe-5. pHMl 1 *$©#&»;: 
tt. SJ6»W««ft<&0. *&. *KJS©y-^'f MS 
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(7) 

11 

HffliUTfil 2-1 3. 5©S8BT££. 

[0068] ft imv-m me^*<fej8Ufcao 
T«M«i'«D««rr*wi7Ji'* | j*iiii*i/x«»6*» 

fl;7;i'* 'J *j8«*«w*«f iriax-ra - 1 it «t o 
iffliScpHisi lse^sfiii-rscit^T^a. 

[0 0 6 9] *»MK*V»TJ4. 11154 0-1 0 0 JO 

o o , csje^^^-&(ctt, t-\-^u-^uE0mui 
[0070] tfc, ima«M-s»s®»B»tt, m 

[0 0 7 1] ft tttt-??**-* h«»?»*tf»*t 

[0072] s&. stsy-^-r hmSE^©±^flftc, 
»ttifii±*iwtbTai#aanisn*p. ai. zn, 

Ni. Cu, Co. Mn&tfC r ^©*nJ®'l$;££8s}!D 

14. *-ft***««(»©Fe , *»:»l/T**©7C*JMI 
Tl. 0~2 0. 0IFf%T£3. 
[0 0 7 2] 

[0 0 7 4] £f. MBfteTtftsy-^-f MftiFK 30 
[0 0 7 5] *-«*fi*»*fc7^*U#S8t£SKJfi; 
£##X*a«bTRfl^ft«fT5££K:J:D*&n* 

y-^-n-tmi. a#. «-«ssbT*ottH:fe2a 
[0 0 7 6] ^ct, *R9i#tt, e^y-*^ h»a 

WlJtSl. 0±0. 2SaiCf SCtlCiO^y-^ 40 

-r en* 

[0 0 7 7] flUSft^BS 6 3 - 1 3 9 4 1 ^ii&l'tt, 

ft»*!T*4Ci:*i*anT^-5. L*»U a&8Ett 

©*tt. WifibtaO. tttt*U. 5 7151. OSST 
SS140. 1 5 u mSS^±-C*0. #f§HJ© 
§ W £ f * 1 1 4S A ft t »t> © tr » 4 . 
[0 0 7 8] *»9J*0frr>&*»8*l;:J:n«, #B 50 




ftBB¥8- 1 1 9 6 3 5 

J2 

teKlLfcaSlCtt, *«D«fc, #Bftft#B«TTJtft 
0, *Rjj§£y-fB:Efc:<fcSy-:J' 

[0 0 7 9] Mffl^lBg6 0- 1 4 1 6 2 5*t& 

^t'ta®©*ttTt4. SiSfiS^O. 2 2 5 mo 1/1 

M4 T2 0"Cj SfSL^ttffl&l 0~2 5"Ct? 

[0 0 8 0] l/*U CO-kSfcfifcaflEfcEj&fifln? 

trtsn&tttty-^-f haam wantac. pi 
»«© r&aaij © rjR i ebj \z^nx^i>i:o\z 

fe. C©SS©SfSSgiSJS®ST(4. ^Stti^ffi 
«ft*B*#ai/fc«fcfcttI»tt"e**i:ttV»A.& 

[0 0 8 1] 3E&, n4>*«fO r.-..«»7>*=">A 

••••J ftSlBBlcHLTtt. *»M#«DSttM**KJ:n 
(4. 7;l/*'J*»BcaB7>*::tfAS«V»«i7> 

ite-n^e^y-^ hatt*©a*#tfjWB 

[0082] JBua^fciiD. ftffs^s 

+tt\zmbtzm. m.KRfcmz*.mt&&ir'(mii 
mntzjj&^mjjiti u t*mt,7)i<t> u t©M7 

[0083] ^^t. «n&ii«»**^T*etty- 

ft7**'Jt*fffflr*t*tK, *^*tt»»*^t»!H 
«S:5 0~6 5T:oa«|BBfl"3#»fl:tt»HftT-C 

hS[^©Sft6^|S)©^fil4^liMtt^|nl©^St)fflli6iJf 
#5dtSl.tHLfc©-pab5. 

[0 0 8 4] *an$&ic&»?. Mw^i6)©st^s© 
«*s«iMr*ct*»Tf**aat. *an«tt. *© 

[0 0 8 5] W6, ffi#©$U«^$Sbfcy-^< htt 
T$4B£-r-5R{£;iC*5V^Tf4. ^-^«*SiS<!:KK7 
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(8) 
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)Vt »J *&«££*WEj£$i*<3 Z t fc± 0 F e C 0 3 
**tfBMftSte#r*. 7;U*'JrtU. OMSft&iB*. 

HaR+OFeCOs jWEfc-fcAsl/TF 
e (OH) 2 t&O, SSKEfBLTFeOOH Hr*- 

*+»C*^TttFeCOi £Fe (OH) 2 t^ftffL 
TfcO, FeC0 3 ©tfcWK^i^dtSnaFeOO 

[0 0 8 6] *X9J#t4, ±BBfcE*fc*tt*FeC 
0 3 ««K*-»bf«IRIC±i;4C02 *«*Xftl/TR 

[0 0 8 7] WEKft5*^ff ton* o 
FeCO s ft, #»fttt*BBaTT*»Ji#T*CilI 
cfcO, SRjRiBa^^FeCOa ££j££#TC0 2 # 
XibTK«**HC»tH*H:atVi5J:tt4, FeCO 
3 O-WFe (OH) 2 ICfcftLTFeCOi tC^I" a? 
&Fe (OH) 2 ©Jt*jWB<&*£fcft«*bT^ 
C<Z)«t5lCLTH5n&FeC03 KttTSFe 

(OH) 2 Ott*^K^Stt!B«}S^«***rifX6ii 
«bT»fcEfc£fTofc«*, KK7;!/rtU*0EJS© 

[0 0 8 8] Ssfc, ««7**UK?*cBft7**U*« 
mLTffiJfrtiVZMmTZZtlz&r), Fe (OH) 

2 ©7JU*uJt*ft*«6*j:t#JTr#afl!)T, mz. m 30 

So 

[0 0 8 9] dCOcfc^t^ «K7;>*iJt*Bft7JP* 

U*»lnbTH7;u*u*fffflr*::i:i, 

s:, mftmw'&om&mmmwz. £&r*v-9<i v 

[0 0 9 0] Ctttt, W7^*Uftffffl-r«»tt, #M 

[0091] hae^*wB#ttT- 
[0092] tt«y-*-T KWttwsttttTjr*^^ 




»BB¥8- 1 1 9 6 3 5 
¥5 - 3 2 4 2 2^4i«© r-...EjBtt©J|ViH;Kjr 
U E*tt©fi^y-^-f httWEJ&LTK 

TJS*E(Ss9«4iBTa--'-j &*ib«<dhd, ^n^T 

[0 0 9 3] b*U *55M»C*ViTJ4BETJtaffia 
W2 0 0-3 0 0m 2 /gt*#V^tJcfiHUT, 

S < fctltf ft * K £ ■ ■ • ■ tt* 0fc Wffitt*Htt * < ft 
[0 0 9 4] 

[0 0 9 5] *««EtfitlW!C*W*BETifc»ffla 
1114, MONOSORB MS-111 (QUATAC 
H R O M E thfi!) T«£bfcttT*l/fc. 

[0 0 9 6] MJt <#»tt©B3fciU 

ttJt^l. 0±0. 2&ft<Dh<D*1$LftX\$l»mz&n 

[0 0 9 7] tt^©IUE»#l4, KT©*SfcJ:0*» 
fcftfflftVflgft (og) T^bfc. 12 3J«© 

m^-mum^Miz^x^^ 3 5 oacDtt?s«H 
^8 4. 13 xcD-tn-entsa-rstt^EottftR* 

tD, KMRIMHNI (og) =<E&5 0%coB#o^tt 
S Um) /<I»8 4. 13%(D^OS^g (um) 

[0 0 9 8] V>-9<i Y1t£flUax9*9<\ vm-\z^ 

[0099] -*9**<{ mm^vm^mt, m 
[0100] sff«fi«, *««»i;ttiwiTS6nfc 

tt?»**»E*»L, ®^LT1 0-2 Ome s hi: 

ic*«UT«!8Si»«aiSffffiSB ( rfls*u«»j 

vol. 20, No 4, (1 9 8 5) mi 4HE®COi¥ 
ffi^S) IC-feyhU, BK5 ppm®tt4b*&£ 
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SOW*. 8t^T. Sitfi5 1/mi n ©fJ^TiStltf 

[0 10 2] &Mmi 
m 5 0 1 ©iJ£TN 2 tfXfcBLTlMMMSMMie 
^$ntKJS^gg**MC. 2. 12mol/!ONa 
2 COs imWLl 4 l&tfO. 5 3mo 1/lONaO 
H7kig®10 1 (Na 2 C0 3 (CftbO. 17 8mol 
KSeST*. ) imtSO (Na: CO3 StfNaOH©|g 
»«tt. JB-«tt**««t»<OF e 2 *lC*fH. 7631; 
(CKi-fS. ) 1. 33mo l©Fe ! *^tf 

1 5 1 (SfSSStt 0 . 5 m 0 1 / 1 \Z 

«3-ra. ) twn>fl*u aft 5 o'cic^Tft^ 
[0103] ±aaft^ritM^oawR4<K:. 91* 

JsSt. N 2 #X£S#5 0 1 ©£J£Tqfc#£*&;$t6, 
C<0»««©ja«4 5 3"CtU 1 2 0»IU»»a»U 
fc. 1. Orao l/lCMKthU^AO. 

5 1 (m-^7kifi^+©Fe 2 MC*tbS iI#T2. 

[0 10 4] «HT. SRMfSt^tC, S&5 o-cc* 




(9) ftBB¥8- 1 1 9 6 3 5 

V>T*»1 5 0 1 C92A&9 0#RflS»L.T**Sfi£tIl 
9. 3~9. 5TSofc. 

[0 10 5] ft&n&ft*&Kft&&#ttQ, «9J. * 

«. y-*"r ht*o. 0 i zmrvrmmtsx (x 

5 0 0 0 0) *>6M6*>JS:aD. ttJt*U. 0©&:K£ 
•IltB«^S0, tt^ff*«0. 016«m, &fSJ$ 
*aSfflag7)to. 8 3 t&SftftlCSn/tfcWT&o 
10 it. BETJt«ffi«lffi*»2 0 3m ! /gT&O, 

tt*y-^-f h«BHH»*fc:**n*S i BO. 7 6S 

[0 10 6] 1^1^2-4. JtlSEWl 

!&-&&*&»£©«& *«7**u m 
R&vmm. *Kft7^*u*««««ra, as. a 

g&.tf®ffl». m-tt«*SW^©Fe 2 Mw»1-§7Jl' 
* 'J tt. EfcaS. KJ££S§©#H^ (#gtffc£#Hm 

©=£&) . m&xxtmwtmm, ^mm^mmo 

20 a, mmm&itmmmM&mzmtKfciz&i-tzKi&m 
Kai/3aaa*sa**fca-&&ew i 4. taunt 

[0 10 7] CC)»©*B«j6*#at«l»tt*«175 

m%3\z7K?. 

[0 10 8] 

»1] 
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(12) 



8-119635 



21 



22 



mm 


4 vn=m%om. 




■it** T tr>. .i K 




Wit 
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Ttmn 
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0.016 
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0. 76 
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[0112] mmms 

E*WS1»C. 1 • 3 3 mo 1 / I ©BSS^-^*^ 
7. 5 1 (tttty-^-f K«tt^©FeK»»tT5 0 

1 Omo l/l©NaOH7Ki3it£2. 5 IS 
ALT P HfI£l2. 8iU*WbllHR3n'f Htft 
8 sr-VSWHMRSftl/TRfiit 

[0 113] &Sl,fcMfi«:»Ktf-tt. ftmz&K), ® 

ifsasn (x 3 o o o o) a>e>g?e>a>&fi0. m 

0 2 8/itn, ftftlPPflttftogfltO. 8 2 ttt*»* 
fctfn&fcOTSofc. £&. BETtt»Eafi#5 
3. 2m 2 /gT$>9. a«7^i"f HKtt*»*fc 
■^SnsSiSO. 5 lIi5(T*oit. 
[0 114] Jtt5S0J2 50 



S#5 0 1 ©N 2 »X*aai/T#»fl;tt»H«tbfc 
EJfi*»*teO. 6 7mo J/l©Fe 3 *£-&tJ8ft®Sg 
-&*&$c2 0 1 £0. 67mo l/l©Fe 2 *£^t? 
6Si£S&-<ftzKig!i£ 1 0 1 (R&mSHtO . 5mol/i 
ICKSU ^JHtTFe 3 * : Fe 2 * = 2 : 1 IC&ST 
-5. ) i:£*l£LT5 5t:iC#i!U &m&$rf*>& 
^IC8 5'C©2. 6 6 5NCNaOH*®f2 O 1 (N 
aOHliF e 3 *Ri;Fe 2 MC^biaftlCgS-rs. ) 

astffc. 

[0115] ±j«utsifia:«em'?!nsR:j:o. it 
9J. **. ft*. ften&nfiiwa^©* 

«?SBttfll9<C (x 5 0 0 0 0) ^"SljB&^fcfflB, tt 

ttau. ootttt*si,fciHP*>sfcD. tt?s**o. 

0 1 lum. «fflfl|tMS«og«tO. 4 3ttt«»* 
IC*5fc©T»0. BETtt«E«filtt9 8. 5m 2 / 
gT&ofc. 

[0 116] ^JSfiaj6~8. itfJ0J3 

as. jasstxffifflft. *Kft7;i/*u 
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[0 119] fflfflse«flf)«C^l/fcaO, BETH*B«««t* 
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[0 12 0] SEoT, *»WICff*»tt-7if*^-f m 
iLTffjgTft*. 

[0 12 1] Sfc. *«Wfc*fttt«-7if**"r 

[0 12 2] ft. *»WC««tttt'7^*^-f KttBff 

TSfjlTft*. 
[0®©fW&l»HJ!] 

[Ei] tmm i Tuen&tttty-^-r hae?® 
*0ft^«»£*-nm!tttt5X (x 5 o o o o) -e 




(14) 4WF8- 1 1 9 6 3 5 

[02] *««5-Cf»6nfctt«Ty*^-f hflMftT- 

»*o*T«a*«t«flifttrw (x 3 o o o o) 

Tft*. 

[03] Hifi«86 7!ft6n&fi«T^>S'-f hiae? 
»*0e?*ifiejiVr*7B**SW (x 3 0 0 0 0) 

■eft*. 

[04] JtiM 1 Tff 6n&ttft«**-3"f Miff© 
*j*TO?JMfltVX (x 3 0 0 0 0) T 

20 ft*. 

[05] tt«tH2Tl»6nfclfc«vir**-f MH«« 
fcott^afcfcwTWfMWKfW (x 5 0 0 0 0) t 
ft*. 

[06] Jt««3T?»&ftfcettTif**'f httTtt 
*©tfflB8S*t-*PBWBJM[ (X 5 0 0 0 0) T? 

ill] 
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